There are numerous papers on the application of proteolytic enzymes of microbial origin not only in the medical field1} but also in food, leather, detergent, and many other industrial fields.2) Among these enzymes, highly specific ones have attracted great attention in the basic research field as a useful tool for separation, structure analysis, and modification of proteins and peptides.3~5) However, systematic studies on the distribution of highly specific peptidases in bacteria have been scarce.
naphthylamides, though arylamidase is not always a pep- tidase6) and vice versa.1}
This paper deals with the distribution of highly specific arylamidase activity in bacteria and the close relationship among productivity of such enzymes, cellualr localization of the activity, and taxonomical properties of the producer bacteria. and Trp-2-NNap were rather resistant to bacterial enzymes. Soil bacteria and sea water bacteria showed a difference between each other in the enzyme specificity for Ala-/?NA and Asp-2-NNap. Figure 2 shows the number of substrates hydrolyzed by a bacterium. In most cases, 4 to 5 substrates were hydrolyzed by one bacterium. Under the conditions employed, 11% of the IAMstrains and 3~5% of the new isolates from natural sources showedno amidase activity with the substrates examined. Bacteria which hydrolyzed only one substrate, contrary to expectation, were many; about 7% of the IAM and soil bacteria, and 2% of the sea water bacteria.
Amongthem, 24 strains showed an increase in optical density at 410nm of more than 0.5 when 0.1 ml of culture broth was mixed with 0.2mg substrate in 1.0ml of 0,05m phosphate buffer (pH 7.0) and incubated at 30°C for 10 min. As shown in Table I , such bacteria could be obtained only from soil, and the substrates hydrolyzed specifically were only leucine and y-glutamyl-/?NAs.
Taxonomical properties of these bacteria are shown in Table II . All of them were gram positive rods and formed thermostable endospores, indicating that they belong to Genus Bacillus. Cellular localization of the amidase activity was different between them, according to the assay of enzyme activity in the supernatants of culture broth and washed cells obtained by centrifugation at 10,000 x g for 10 min; some were extracellular, some were intracellular, and some were observed both inside and outside the cells. Such enzyme localization was also dependent on taxonomical properties of the producer bacteria such as oxidase, VP reaction, and/or mptility.
These supernatants and the cells showing Leu-/?NA amidase activity were able to hydrolyze leucylglycine and leucylglycylglycine, but not Ala-/?NA or Ala-2-NNap; those showing y-Glu-/7NA amidase activity hydrolyzed glutathione and L-glutamine, but not L-asparagine.
Amongbacteria, leucine arylamidases were reported to be present in Aeromonas proteolytica,9) Bacillus stearothermophilus,l0) B. subtilis,1^and Clostridium histolytica, 12) and y-glutamyl arylamidases in Pseudomonas aeruginosa13) and some other bacteria.14) The former enzymes, however, also hydrolyzed Ala-/>NA and the latter enzymes also hydrolyzed L-asparagine or were produced accompanying other amidases and/or peptidases. For this reason, our amidases and/or their producers are different from the known bacterial amidases and their producers.
The result that the bacteria which produced a single highly specific arylamidase could be obtained from soil rather than from sea water should be due to that few of the sea water bacteria were gram positive (most of them hydrolyzed Ala-/>NA, suggesting that they were gram negative15)), spore-forming ones. Such an ecologically and taxonomically inclined distribution of highly specific arylamidase producers may suggest the physiological importance of these enzymesin their producer bacteria and make it easier to screen these enzyme-producing bacteria.
